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Q The key questions about woody biomass in Iowa are: where is this material, in what form does this material exist and to 
what degree are the various decision makers interested in biomass 
management and regional bioenergy development?
A By assessing existing forest resource inventory data and surveying or interviewing the key decision makers (private 
woodland owners in particular), the investigators were able to 
characterize a baseline understanding of the role that woody bio-
mass can play in near- and far-term bioenergy development.
Background
Iowa, the nation’s leader in grain-based ethanol production, has the potential to 
contribute significantly to the nation’s cellulosic requirements.  Iowa energy-
related markets for woody biomass currently are very limited, yet are beginning 
to gain some traction. The project aims to inform policy and investment decisions 
by characterizing current availability of woody biomass as a niche feedstock and 
assessing the regional infrastructure development needs in order to improve the 
market viability of woody energy feedstocks.  
The project objectives were to:
• Assess the overall volume and characteristics of woody biomass in Iowa 
forests using existing forest inventories.
• Survey the key entities that directly control or guide the use of woody 
biomass resources. The PIs were to determine key economic, social, and ecological 
scaling factors and their relative importance for several sources of woody biomass. 
• Conduct a systems assessment, evaluating direct and indirect factors that 
serve as constraints and opportunities to developing woody biomass systems in Iowa. 
• Examine existing national and regional biomass, energy, and related policies/
programs and identify incentives needed to promote/facilitate woody biomass 
production in this region. 
Approach and methods
Through an analysis of U.S. Forest Service annual forest inventories and surveys with 
key potential wood residue sources (e.g., private landowners, professional foresters, 
urban land managers and tree services), the investigators examined the wood-based 
feedstock supply in Iowa, including the availability, scalability, and infrastructure 
requirements needed. 
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Results and discussion
The researchers found that there is substantial supply of biomass 
material in natural forests, concentrated in northeast and southeast 
Iowa. Woody biomass (from non-sawlog- sized material) amounts 
to over 10.7 and 16.6 million dry tons in these regions, respectively.  
However, the availability of this material is primarily dependent 
on the willingness of private woodland owners to supply the prod-
ucts.  Only a small group (7 percent) of woodland owners was “very 
likely” to harvest and sell woody biomass material from their wood-
lands if future markets develop. Most woodland owners remained 
uncertain. (PI: How many woodland owners were surveyed?) A 
total of 1,1378 woodland owners were sampled and sent surveys; 
683 completed the surveys resulting in a 49.7 percent% response rate. Characteristics 
of those woodland owners who are very likely to sell parallel those who said that 
they are likely to supply biomass but need more information (38 percent).  Thus, ef-
forts devoted to focused outreach and woodland owner education could substantially 
improve availability.  
Opportunities for supplying woody biomass material through dedicated short-rotation 
plantations offer added potential. However, the total acreage and landscape position 
hinge on ecological and socially-defined suitability related to categorizing “marginal 
land.” Additional biomass is available from primary and secondary wood industry 
businesses as well as urban tree services and communities. Several interrelated fac-
tors limit and therefore scale supply, including perceived market stability and com-
petitiveness, infrastructure needs and existing contracts and relationships with current 
biomass customers (e.g., animal bedding, mulch and landscaping companies).  
The systems assessment identified the importance of incentive programs and de-
velopment and use of harvest Best Management Practices (BMPs), both of which 
may remove barriers and promote resource availability.  BMPs can offer landowners 
assurances of minimal impact on environmental conditions, while the application of 
incentives may improve market competitiveness. 
Overall, in this study area, and likely throughout the Corn Belt region, there are  few-
er well defined forest industry infrastructures currently in place to facilitate biomass 
related start-ups; and woody biomass-specific policy clearly is lagging. 
Conclusions
After analyzing forest surveys and interviews and surveys with key potential 
suppliers in Iowa, there appears to be substantial biomass that could become available 
to bioenergy markets.  However, multiple factors may serve to limit availability, such 
as ecological and socially-defined suitability of potential biomass plantations related 
to definitions of “marginal land,” overall willingness of private woodland owners 
who control the vast majority of biomass that is contained within natural forests 
and perceived market stability and competitiveness that may affect interest by wood 
industry and private tree outlets in supplying biomass.  
Opportunities to improve accessibility include developing harvest BMPs that can 
address landowner importance placed on low environmental impacts of biomass 
harvesting and continued, and potentially expanded, landowner relationships with 
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professional foresters who can enhance compatibility of biomass harvest 
with woodland owners’ other land use goals (e.g., profit, aesthetics, hunting).  
Moreover, while certainty of harvesting and selling biomass is relatively low 
among those woodland owners who were surveyed, opportunities exist for 
gaining woodland owner support through expanded outreach and information 
campaigns.  More incentive programs may help improve competitiveness of 
biomass markets, provide support for investment in needed infrastructure, and 
thus improve market stability and sustainability.  However, potential impacts 
and unintended negative consequences on other businesses, such as animal 
bedding and mulch companies, require further attention to more accurately assess 
social sustainability.  
Impact of results
Short-term impacts include the development of survey materials used to generate all 
the primary data and help characterize the current woody biomass situation in Iowa.  
These survey materials were used for data collection purposes but also will serve as 
established survey instruments for potential future surveys in the Corn Belt Region. 
They can provide intermediate-term impacts of additional knowledge generation, 
leading to long-term impacts of policy development, outreach and extension material 
development, and stakeholder behavioral change. 
 
Through presentations at industry and academic conferences and publications in peer-
reviewed journals that reach both academic audiences and woody industry interests, 
the PIs have been able to provide information and increased knowledge of the state of 
the system in Iowa concerning woody biomass opportunities and constraints as well 
as provide broader dialogue on the interactions of bioenergy markets on ecological 
and social sustainability and resilience.  They expect that improved knowledge of the 
biomass system in Iowa can inform policy development, improve stakeholders’ ac-
cess to incentive programs, increase investment opportunities, and lead to discussions 
concerning the development of biomass BMPs.  
Further airing of the study findings occurred at the Tri-state Forestry Conference, in 
March 2012 via a talk on “Ecological and social potential for biomass availability in 
Iowa.” This event attracts roughly 500 attendees, many of whom are private wood-
land owners. The project co-PI, Jesse Randall, serves as Extension Forester at Iowa 
State and will take the lead on developing an extension bulletin that addresses wood-
land owner primary concerns.  In the long term, an increase in careful landowner 
forest management as a result of supplying to biomass markets can improve the long-
term sustainability of Iowa’s woodlands and resilience to future tree pests and diseas-
es, while providing rural woodland owners profits that increase rural livelihoods.
The current project and future projects serve to help educate undergraduate and 
graduate students and provide further training for a post-doctoral research associate. 
Biomass harvesting
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For more information, 
contact:
John Tyndall, 1401 339 
Science II, Iowa State 
University, Ames, Iowa  
50011; (515) 294-4912, 
e-mail jtyndall@iastate.
edu
Education and outreach
Two journal articles have been published:  Tyndall JC, Schulte L, Hall R. (2010) 
Potential of Woody Biomass in the U.S. Cornbelt: Opinions of Professional Foresters. 
Small-Scale Forestry 10:287-303 and Tyndall JC, Schulte L, Hall R, Gruhb K. (2011) 
Woody Biomass in the U.S. Cornbelt? Constraints and Opportunities in the Supply 
from Two Regions. Biomass and Bioenergy 35:1561-1571. 
John Tyndall presented:
The social potential for developing alternative bioenergy markets in the Midwest: 
A tale of three feedstocks. 2011. The 17th International Symposium on Society and 
Resource Management (ISSRM), University of Wisconsin-Madison, June 2011. 
The role of farmers and woodland owners in biomass feedstock supply. 2010 Mid-
west Biomass Conference & Expo, November 2010, Grand River Center, Dubuque. 
Cellulosic feedstocks: A comprehensive analysis of Iowa farmer and landowner in-
tentions. 2010 International BIOMASS Conference & Expo, May 2010, Minneapolis 
(MN) Convention Center. 
Tricia Knoot presented:
Woody biomass harvesting on private lands: Capturing opportunity and minimizing 
impact. Tri-state Forestry Conference. March 2012, Sinsinawa, WI.
The adaptive capacity of urban communities in Iowa: The spread of the emerald ash 
borer. Resilience 2011: Second International Science and Policy Conference, March 
2011, Arizona State University, Tempe.
Ecological and social potential for woody biomass utilization in the U.S. Cornbelt. 
2010 Midwest Biomass Conference & Expo, November 2010, Grand River Center, 
Dubuque. 
Leveraged funds  
Findings from this project were used to leverage existing funds from the Leopold 
Center for XP2011-07: Building Social Networks to Capture Synergies in Wood-
based Energy Production and Invasive Pest Mitigation. Year 1: $38,368 and Year 2 
funding of $38,168.  
These findings also are being used to successfully leverage funding from 1) Leopold 
Center 2012 Planning Grant. The University of Iowa Biomass Partnership Project. 
(Project ID: XP2012-05). Total funding: $25,000; and 2) USDA NRC-SARE (2012-
2014). Great Plains Agroforestry: Evaluation of Bioenergy Feedstock and Carbon 
Sequestration as Potential Long-Term Revenue Streams to Diversify Landowner 
Income. Total funding $200,000.
